In this paper, we propose a new method to control a three-phase multilevel matrix converter, this method is based on digital image processing. The application of this method allows us to monitor the conversion efficiency, to minimize the harmonics of the load side; it also allows us to obtain a structure of multi-phase voltage levels. We will see in this paper the concept of digital image processing. A computer simulation was used to validate this new method, the obtained results were very satisfactory.
Introduction
The matrix converter is a new generation of the direct power converter AC/AC. It ensures a bidirectional power flow between the network and the receiver, and it allows controlling the output voltage amplitude and frequency through a bidirectional power current and voltage matrix switches between N input phases, M output phases, this leads to having n × m bidirectional switches. Therefore, the three-phase / three-phase matrix converter requires nine bidirectional switches [1] [2] [3] .
The matrix converter has several advantages over conventional topologies. It has an operation in the four quadrants of the voltage-current plane, this means it can work with motor or generator. The power factor at the input of the matrix converter can be adjusted and preset whatever the load to be supplied. The output voltages of the converter and the input current are sinusoidal in stationary operation, containing high order harmonics [1, 2, 4] .
The main problems of matrix converters reside in the current switching on account of the absence of free wheel roads ,the complexity of control algorithms and reducing the ratio of the output voltage to the input voltage, which has a maximum of 0.86 [1, 2, 4, 5] .
In this paper, we proposed to apply a new technique of matrix converter control based on the technique of digital image processing, the purpose of image analysis is to provide a quantitative description of the image (number of cells of a certain size) or a shape recognition (useful if the morphological characteristics of the image are related to the object properties). Several applications in many domains: materials science, life sciences, geology, robotics ... Quantitative image analyzers consist of a television camera which may be combined with an optical microscope, a projector or an electronic microscope. The signals from the image received by the camera are processed by a central unit which calculates the surfaces, and carries out the counting and divided into particles diameter class. It is also possible to determine characteristics such as the ratio between the maximum and minimum diameters. The area currently being examined is visualized on a screen, the system is accessible from the keyboard or menu driven. With such a device, it is possible to select the objects to be examined, to remove and separate adjacent particles. These systems frequently allow the correction of images or the use of classification methods such as image intensification by detecting the gray level to obtain a better contrast. [6] [7] [8] .
Digital Image
A digital image is defined as a two-dimensional finite signal sampled at quantized values in a certain color space. It consists of dots (pixels). [6, 11] .
In other words, an image is a MxN matrix of integer values taken on a bounded interval [0, Ng] where Ng is the maximum gray level (see Fig. 1 ). 
The pixel
A digital image is comprised of a set of points called pixels (short for picture element) to form an image. And the pixel is the smallest constituent element of a digital image. All these pixels are contained in a two-dimensional table constituting the image [6, 11] .
Definition is called the number of dots (pixels) constituting a picture: this is the number of columns of the image multiplied by the number of lines. The first equation 1 is a matrix code present a digital image having 10 columns and 10 lines will define 10x10, so the number of pixels 100. 
Binary image
A binary image is an (MxN) image where each point can only take the value 0 or 1. The black pixels are (0) or white (1) . The gray level is coded on one bit (binary digit) the relation on the gray level becomes: p(i,j) = 0 or p(i,j) = 1, [6, 11] . As a side note Each pixel can have two possible colors: black numbers (0) and either white numbers (1) ( see 
Digital image histogram
The histogram of an image by gray level associated with each intensity value the number of pixels taking this value. To create the histogram of an image into gray level, just browse the image to count the number of pixels of each value. [6, 11] .
The digital image of Fig. 2 has two different gray levels:0, 1. Count the number of pixels for each gray level, using the matrix of the luminance values. Levels 0, 1 are represented by 72 and 28 pixels representation of this population of pixels in the histogram (see Fig. 3 ). The histogram displays the number of pixels for each gray level of the image, so there's 28 black pixels, 72 white pixels (easily observable result on the 10x10 image used) (see Fig. 3 ).
Having knowledge of digital image statutes, we can build a virtual image of the voltage signal output by the matrix dimensions 20x40. Fig. 4 shows the virtual desired signal code as Binair1,0. 
Modeling of Three-Phase Matrix Converter
The matrix converter is a direct converter, totally reversible. The name'' Direct'' derives from the fact that this converter has no intermediate storage stage in the conversion chain. It converts a three-phase network to another three-phase network frequency and variable amplitude.
It is adapted to connect each input phase to each output phase, via nine intermediate switches of four segments to forced commutation phase (Fig. 6) [1-3, 12, 13 ]. The direct frequency converter used is composed of nine switches, this leads to having 29 = 512 different possible combinations of switches states topology. However, practically it is impossible to apply all of these different combinations, this latter because of the two following constraints [13] :
We should never close more than one switch per group of output phase. This avoids the setting of short-circuit two supply voltages. It must not open all the switches of a group of output phase, otherwise the current would be interrupted in this phase on account of the inductive load, the continuity of the output current must be maintained at all times. By following the previous rules, this leads us to reduce the number of combinations to 3 3 = 27
To determine the relations linking the input variables and output of the matrix converter, it idealizes the power network and the filter whereas the entry was a pure source of three-phase voltage and current output was an ideal current source. Well considering that the switches are ideal: we neglect their leakage currents in the off state and their voltage drops to the conduction state and assume that the switching is instantaneous. [2, 13] .
In this case, one can characterize the status of each switch by a logical variable equal to: 1 if the switch is conductive and 0 if it is blocked. For example, the Sij switch that allows connecting the i input terminal to the output terminal j we have [1, 3, 12, 13, 16- 
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With : i=2 fi , o=2 fo, fi is the input frequency, fo is the output frequency.
The instantaneous relationship between those output voltages and input of follows. [12, 13, 16] :
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With T the instantaneous transfer function matrix.
The three phase instantaneous input and output currents can be represented in matrix form by (7), (8):.
The relationship between the instantaneous input and output current is given by :
We can also write:
With Tt the transposed matrix of T. The voltages V aN , V bN , V cN are given as functions of voltages V AN , V BN , V CN by:
Control Algorithm
The Fig. 7 presents a diagram which defines the steps for the matrix converter control by the digital image processing. 
Simulation Results
In order to validate the proposed control algorithm we move to the computer simulation. The dynamic behavior of the matrix converter is controlled by the digital processing image method it's applied to supply a three-phase balanced RL load from an balanced three-phase voltage source. Simulation results of the new method strategy of matrix converter loaded by an R-L load with: R=7 , L=10 mH, v r =220 V, f i =50 Hz, f o =50 Hz, f p =20 kHz. The new control strategy proposed by the authors has been demonstrated by computer simulation using MATLAB/SMULINK. Indeed, the simple voltage as desired image is shown in Fig. 8 . This image has a form of a three-level voltage. The output voltages and their FFT are shown in Fig. 9 and Fig. 11 . The output currents and their FFT are given in Fig. 10 . Analysis of the results obtained with this control strategy shows that the magnitudes output voltages / currents are devoid of lower order harmonics in comparison with other control strategies given in the literature. The disadvantage to limit the output voltage to 0.86 is missing for this new strategy, which makes this converter as a voltage booster.
Conclusion
The paper presents a new control strategy for the direct converters AC/AC, it is a command based on digital image processing. It's the first time that this technique is introduced for synthesizing control laws for the converters of power electronics. We conclude our study with the following points:
Not only in a yield of greater than 0.86 but more than 1 in other words this technique rendered the matrix converter to a voltage booster. Thing that was not previously been presented.
